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■ABSTRACT 

The genus Austrodaphnclhi Laseron, 1954, previously known 
onh lroin \ustralian waters, is here reported Irom the Arabian 
Peninsula. Two species occur: A ijemenensis new species, from 
Yemen. Southern Red Sea, and A nicest is (Melvill, 1906) new 
combination, a deep water species known onh from the Gulf 
ol Oman. MM photographs nl hnlh species are pro\ided. 

\(lditional ket/ words. Indo- Pacific, new combination 


INTRODUCTION 

Phis paper deals wit 1 1 the genus Anst mdajiltnclla Lase- 
ron, 1954, formerly reported onh from Australian wa- 
ters. but here shown also to occur oil the Arabian Pen- 
insula. At least two species occur also in the Arabian 
region, namely A i/cnirnnisis new species Irom Yemen, 
Southern Red Sea, and A alf'rstis (Melvill, 1906) new 
combination, a deeper-water species Irom the Gull ol 
( )man. 

Austrodaphnclhi i/cincncnsis is presenth known onh 
Irom a low adult specimens and fragments which were 1 
dredged on the continental shelf ol Yemen In the 
French oceanographic ship Muu<>\ Durm;s\i:, within 
the I ran it ol 1 1 it European Community project RED 
SLD 92 Southern Red Sea and (bill Of Aden). 

SIAM micrographs ol both species here discussed and 
a ivdeseription oi A aln'stis an* gi\en. Although tin 1 
anatomi(*s ol its included species an* unknown, tin* ge- 
nus Anst rodaphuclla is here assigned to tin* snbhmiih 
Raphitominae in accordance w Ah previous workers. The 
protoconcli and Ieleoconch morphologie s ol both species 
li(‘n* disenss(‘(l are consistent with such allocation. 

I nder tht* ckidistic classification ol the supt‘rlamih 
Conoidea rt *< *t * 1 1 1 1\ propost *d bv la\lor, kantor and Sv- 
soev 1995 . the suhlamih ! ).iplmellinae t Raphitom 


iiuu*), previously included in the family Turridae, is 
Iranslerred to the Conidae. However, this proposed clas- 
sification has recently been criticized bv Rosenberg 
(1999), who demonstrated that their results cannot be 
adequately replicated. Vs a consequence, this paper still 
lollows the traditional arrangement, Abbreviations used 
in the text art*: a/I = ratio of aperture length to total 
shell length; b/l -- ratio of shell breadth to total length; 
BMNI I = Tht Natural History Museum. London; M/B 
Museo di Zoologia dell Univcrsita di Bologna. 

SYSTEM ATICS 

Lamilv Turridae II and A Adams, IS53 
Siiblaniilv Raphitominae Bellartli. 1 S73 
Ceiius Au.s7 rodaphuclla Laseron, 1954 

\nsi roduplunUa Laseron, 1954, p. 45; tv pc species: Austro- 
(hiphncHa rlnthrata Laseron, 1954, bv original designa- 
tion. 

Diagnosis: Si it*Il thin, very small to small (up to 10 

mm in length), fusiform, superficiallv resembling genus 
Daphuclla , but totallv lacking fine interstitial axial riblets. 
Seulptun* ol axial ribs crossed bv lc*vv widely spaced spi- 
ral ridges forming quadrangular interstices. Anal sinus 
subsntmal and verv slight. Protoconcli multispiral to 
paucispiral, diagonally canc(‘llate or with rows ol spirally 
aligned granult*s. 

Range: Red Sea. Gulf of Oman and Australian waters. 

Irom 9 to 256 m. 

Remarks: I aseron 195 T in his revision ol tht* New 

South Wales turrit] fauna. erectt‘d tht* genus \»v- 
t rodaphuclla lor a single speei(*s, namelv A chilli raid 
dredged Irom oil Pittvvater, According to its describe!*. 
Anst rodaphuclla dillers Irom the genus Daphuclla 
Minds, IS I I in possessing a fusiform shell with a dis- 
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tmctly produced, instead ol ovate. base ami a coarsely 
clathrate sculpture lacking fine interstitial axial rihlets. 
Powell (1000: 124) regarded Austmtlaplmclla as a valid 
genus included wit 1 1 in the Daplniellinae ( Raphitom- 
inae). an opinion recently lollovved l>v Sv.soev 1995'. 

Si into (I9S3) described a second species. namely , \//s- 
trodaphncUa torresensis. based on lew damaged sliells 
dredged Iron) oil Murray Island. Torres Strait. Oueens- 
land. Slmto regarded the species as distinctive because 
ol its peripheral angulation and commented (op. cil . : 
24): “it is a problem whether it is included in \ns1ro~ 
daplua'lla Laseron, 1954 or it represents a new subgenus 
or genus”. We have not examined the t\pe series of \ 
tanvsensis , but its morphological leatures seem not dis- 
tinctive enough to warrant a supraspecifie distinction 
from A clathnita. 

In this paper, we regard the taxon Anstrodaplmclla as 
a valid genus on the basis ol its teleoconch sculpture, 
which differs considerably from that of Daplmclla 
Hinds, 1S44, tins latter being a widely distributed genus 
well represented in the tropics. 

Species assigned to Daplmclla bear dense and minute 
axial riblets crossed bv spiral lirae. In some species the 
spiral lirae are numerous and nearly' equally thin as the 
riblets forming a very fine reticulation (e.g., Daplmclla 
hotanica lledlev, J9IS). but lirae mav also be much low- 
er and stronger than axial elements (e.g., Daplmclla snh- 
nla (Reeve. IS45)), rendering a distincth carinate aspect 
to the teleoconch whorls (e.g., Daplmclla sahrina Mel- 
\ill, 1906). Some other Daplmclla species have distinct 
axial ribs on earlv teleoconch whorls, but this ornamen- 
tation becomes completely obsolete on the last whorl, 
where the axial sculpture is represented only by rather 
thin riblets that produce, at most, a slight heading at the 
intersections with the spiral lirae. 

The genus Anstrodaplmclla has widely spaced axial 
ribs crossed bv lew spiral ridges. forming relatively 
broad, quadrangular interstices. The axial sculpture is 
well developed on all teleoconch whorls, and the minute 
riblets observed in Daplmclla are totally lacking. In ad- 
dition to the difference in sculpture, species assigned to 
Anstrodaplmclla have a well-produced and strongly ex- 
cavated base rendering, the last w horl eonspicuosly more 
inflated than the penultimate one. This feature, in ad- 
dition to the thin shell, the relatively lew teleoconch 
whorls, and the verv shallow anal sinus, may give the 
shell a somewhat juvenile appearance. This presumably- 
led Laseron (1954). in his description ol Aiistrodaplmcl- 
la clathruta , to observe that “the type mav not be quite 
mature”. Melvill (1906: 73), probably due to the small 
size and the* general appearance ol the shell, also con- 
sidered the described specimen ol his Dajdmclla Plcn- 
mtonwlla) alccstis, a species here assigned to Anstro- 
daplmclhc as probably immature. However, referring to 
other specimens ol the species, he noted that the six or 
eight examples that occurred were all much ol the same 
size”. The somew hat immature appearance noted lor the 
two above-mentioned species is also present in .\ ijc- 
incncnsis. Although determination ol the adult state may 


be somewhat problematic in species lacking a terminal 
varix or swelling, it seems unlikely that all these species 
are aetuallv based solelv on juvenile* specimens. 

flie genus Daplua'lla (fillers distiuetlv in this respect 
I ron i Anstroilaplua lla in possessing a less produced and 
usually more shallow lv excavated base, which gives the 
last whorl a more elongate-ovate shape Furthermore, in 
mam Daplua'lla species the anal sinus, though not nec- 
essarilv deep, is nevertheless distinct: the species as- 
signed to Anstrodaplmclla. as stated above, have a uearlv 
imperceptible sinus. Whether these dillerences between 
the two taxa are ol generic or subgeneric rank is a matter 
ol opinion. However, the genus Daplmclla . as presently 
construed, seems to represent an overcrowded and het- 
erogeneous assessment ol species ranging from the Ho- 
eene to Recent. Possibly. anatomical studies on some ol 
these species might product* evidence allowing separa- 
tion ol Daplua'lla into dillerent genera or subgenera. 
Examples of similar situations in other torrid groups are 
taxa such as Crassispira Swain son. J-S40. and Eucithara 
1 iseher, JSS3. belonging respectively to the subfamilies 
Crassispiriuac and the Mangeliinae. Both these two gen- 
era are currently accepted as composed by several dil- 
lerent groups recognized on the basis of tin* shell mor- 
phology and/or radnlar leatures (see lor example Mc- 
Lean. 1971; kilburn. 1992) The taxon \ustrodaplmclla 
seems to represent a small hut distinctive group ol spe- 
cies possessing similar shell proportions and sculpture, 
and is probably worthy of recognition as a genus separate 
from Daplua'lla , even il its anatomical leatures are pres- 
ently unknown. 

Apart from A clathnita Laseron, 1954 and V lorrc- 
scnsls Slmto. 19S3, both I mm \iistrahau waters, there 
are at least two other species from tin* Arabian Peninsula 
clearly referable to Anstrodaplmclla. One is hereunder 
described as Anstrodaplmclla tjctncunisjs ncyy species, 
the other. A alcc.stis Melvill. J90fri ney\ combination, 
was dredged Irom oil the (bill ol Oman and has never 
been recorded since. 

\nst nnlaplua Ha //emeueu.s/.s new species 

Figures 1-7) 

Diagnosis: Shell up to S.O mm in length, last vvliorl 

with 21-25 axial ribs decussated by 4 main spiral ridges. 
Subsutural ramp and interstices between ridges wit 1 1 
secondary sculpture. Protoconch paucispiral. with gran- 
ular spiral threads. 

Description: Shell with a slightly cyrtoconoid spire, 

teleoconch consisting of 4.2 rapidly expanding whorls 
yvith strongly impressed suture. Whorls profile weakly 
shouldered. Subsutural ramp narrow and weakly con- 
cave. sculptured by 6 7 on last two whorls) very loyy 
spiral threads and very fine axial incremental lines. \p- 
erture oblaneeolate. gradually tapering to siphonal canal 
Siphonal canal moderately wide, lacking a terminal 
notch. Outer lip rather thin, not preceded by a labial 
y arix and smooth inside. ( Columella rather long and gent 
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lx conxcx. Parietal region slightly conxcx. Labial c allus a 
thin glaze. SI M examination shows surface ol inner lip 
covered with microscopic, sparse*, somewhat sijuamilurm 
granules (figure 5 Anal sinns rexersed. L-shaped. 
Stromboid notch absent. Sculpture consisting of narrow 
slightly angular axial ribs crossed bv xvidek spaced spiral 
ridges to lonn spiralis elongate interstices, \xial ribs or- 
thocline, nearK equal in width to intenals or about hall 
their width, obsolete on subsutnral ramp. lading on last 
w horl at level of upper part of columella. There* art* I S 
axial ribs on penultimate whorl, increasing to 21-25 on 
last whorl. First teleocouch whorl with 3 spiral ridges, 
subsequent xxliorl with 3— t main spiral ridges. Tin* first 
ridge, at llu* lower edge ol the subsutnral ramp, is dou- 
ble-spaeed Irom the remaining ones. On later two teleo- 
eoneb whorls, an additional weak ridge* is uhserxed in 
the interstice between the first and second ridge. Inter- 
stices between spiral ridges with 3-5 ion last two whorls 
verv low spiral threads. Interstices between spiral 
threads with a microscopic sculpture ol spirally aligned 
granules (figure 7). Base with 14-15 ridges, those on 
rostrum long and nearK vertical; interstices between 
ridges with 1-2 \erv low threads on posterior part ol 
base, anterior part devoid ol secondary elements. Back- 
ground color from light yellow to tan, with irregular or- 
ange* blotches on last two w horls. Protoconch papilliform 
consisting of I S whorls with impressed suture, sculp- 
tured b\ minute spiral threads crossed In finer axial 
threads to form rows of spirallx aligned, minute granules 
(approximatek 16 on last whorl ol the holotypc). Pro- 
toconch diameter 0.4 M). 43 mm. 

Measurements (in mm); llolotxpe: Length 5.6. 
width 3.3, aperture 4.5, b/1 0.3S, ;i/l 0.52; paratxpe 1: 
length S.5, width 3.7, aperture 4.0. b/1 0 43. ad 0.5 L 

Type material: llolntvpc. MZB 17001; Paratxpe 1. 

MZB 17002; Para types 2-3 MZB 17003. Paratxpes 2-3 
are fragments lacking the bock whorl. 

Type locality: Oil Yemen, southern Bed Sea. 

14°4(V72" X, 42°32'S2" E. 76 in depth on iimddx sand. 

Etymology; The specific name refers to tin* count rx 
where tin* new species was dredged. 

Remarks: This new species is assigned to genus \u . s 

trodaplmclla Lascron, 1954. on the basis ol its teleo- 
concb features. Austrodaplnwlla i/cnicncnsis is readik 
separable from its congeners bx its short, papilliform 
protoconch with row s of spirally aligned granules instead 
of conical and with the typical diagonally cancrllate 
sculpture. The protoconch moiphologx ol the new spe- 


cies max resemble that ol the xxidrk distributed Indo- 
Pacific genus Kunjclofoina Boettger, 1595. Ilowexer, 
uiembers ol the latter gi*nus diller from species ol .\us- 
trodaphnrllfi in possessing strong spiral keels on tin* te- 
leoeonch whorls, Furthermore. species assigned to En - 
njclotoma haxe a truncated anterior end a distinct 
though not exceedingk deep anal sinus, and dense axial 
interstitial riblets closek resembling in tliis chanict(*r 
species assigned to genus Daphnclla. 

\part irom the protoconeli. A t/ctncurnsis diliers 
Irom A chidivatd Lascron. 1951. xvhich is ol comparable 
size being onlx sligthlx larg(*r It) X 15 mm according 
to Last*ron. 195 \ and has similar general shell propor- 
tions. in I taxing three rather than txxo spiral ridges on 
t‘ark xxhork and. judging Irom the original figure op. 
cil.: 45. fig. 225 less beaded spiral ridges. 

Aiistrodajihnrlla alrrsfis Melxill, 1906 new 
combination 
Figures 5-10 

Dap! indla VlvnvoUnndla nicest i\ \ 1 1 *i\ ill. 1906: 75. pi. S. (ig. 

23. 

Vlcnwiomdla alccstis Melxill, 1917. 196. 

Diagnosis; Shell ol 5.4 nun in length last xxhorl xxith 
27 axial ribs deeussatt*d bx 5 spiral ridges. Subsutnral 
ramp xxith arched xxriukles. int(*rstiees betxxeen spiral 
ridges lacking si*cnii(lan sculpture. Protoeoneh nmltis- 
piral. diagonally cancellate. 

Description (BMNII specimen): 5h< *1 1 xxith slightly 

exrtoeonoid spin*, teleocouch consisting oi about 3 rap- 
idly c*xpanding xxhorls xxith impressed suture. Whorls 
cnnxvx, xxcaklv shouldered. Subsutnral ramp narrow and 
xxcaklv concaxe. Aperture oblaueeolate gradually taper- 
ing to siphonal canal. Siphonal canal moderately wide, 
lacking terminal notch. Outer lip xery thin, not preceded 
bx labial xarix and smooth xxithin. ( olnmella rather long 
and evenly conxcx. Parietal region conxcx. Labial callus 
a thin glaze. Anal sinus xerx shallow and broadlx U- 
shapt*d. Stromboid notch absent. Sculpture consisting ol 
uarroxx. sliglitlx angular axial ribs crossed bx wide-set. 
spiral ridges to form dislinetlx ( juadrangnlar interstices 
Axiak ortboeline much narroxver than intervals between 
them, forming stmngk arched xvrinklcs on subsutnral 
ramp, exaneseing on last xxliorl at the adapical part ol 
columella. There are 17 axial ribs on penultimate wlinrl: 
this number increases to 27 on last xxhorl. first teleo- 
coiieh xxhorl xxith 1 spiral ridges, the* first and weaker 
just below subsutnral ramp. Penultimate* xxliorl xxith I 


Figures I — 10. Species ol An st rod a pi indla t— 7. t lolntxpr <>/ .Kustnxlaphndln ifrinrnrnsi.\ ucxx species MZB 13)01 t. Xpert ural 
xiew. Scale bar - I nun. 2-3. Protoeoneh: scale bar 100 pan. L \pical view. Scale bar 1 nun 5. Sqnamilonn granules of the 
inner lip. Seale bar - 10 pm. 6. Teleocouch xxliorl Scale bar 500 pm. 7. Virrnscnlptnre ol teleocouch. Scale bar 50 pm. 
S— tO. Lectotxpe oi Anstrodajiluidla alccstis Melxill. 1906 new combination N. Lectotype oi Daphndlu Elntrotmudla alcrstis 
Melxill. 1906. BMMt 1906.10.23.25-9. Scale bar 1 mm 9. t'eleoeonch. Scale bar 100 pin 10 . Protoeoneh. Seale bar 100 
pm. 
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ridges and a fine thread at abapieal suture. Last whorl 
with 5 spiral i*icls^(*s. Bast* ol last whorl with about 16 
ridges (those on rostrum nearly laded). Color Mull whitt*. 
Protoconch conical. 0.67 mm diameter, with more 1 than 
3 whorls i tip missing) and diagonally cancollate sculp- 
ture *. 

Measurements (in mm): Length 5.4, width 2.3. ap- 

erture 3.0, b/1 0.43, a/1 0.50. 

T\pe localitx: Cnlf of ( )man, 24°5S' X 50 54' 1 , 2S5 
111 . 

Material examined: Two sp(*cini(‘ns labelled as svn- 

txpes stored in BMX11 (reg. no. 1000J0.23.2S-9). Of 
these, one agrees with tin* original description, the other 
is very different, jiossil >1\ a specimen ol ClathurcUa ani- 
phiblrstnun MelviH, 1004. The specimen ol Daplmclla 
Plnimtmnclla) alrcstis is ht*re selected as lectotype. The 
SEM micrographs were taken with the specimen un- 
eoatecl. 

Remarks: Tliis species was originally introduced as 

Daplmclla { Plcitratoniclla) alrcstis Melvill 1000, and 
compared with Daphnclla lurasi Melvill, 1004, and Cla- 
tlnnvlla amphiblcstnnn Melvill. 1004. both from the 
Chill of Oman. However, neither of these taxa is actually 
closed v related to the species here discussed, which 
seems properly assigned to the genus Aust rodaplmclla. 
Aust rodaplmclla alrcstis is reaclik distinguishable horn 
\ ijcmcncusis bv its typical diagonally caneellate proto- 
conch sculpture* instead ol rows ol spirally aligned gran- 
ules. Furthermore, Aust rodaplmclla alrcstis (Mehill. 
1000) is much smaller (5.4 mm vs. S.6 mm in length), 
and lacks tin* secondary sculpture ol spiral threads in 
the interstices between main ridges In addition, \. al- 
n'stis has a dull white shell lacking tin* orange blotches 
observed in all the available* specimens ol 4. yenicncnsis. 
It is comparable with A. tonvsensis Shuto, I0S3 in di- 
mensions but differs distinctly from the latter in its con- 
vex whorls lacking the peripheral angulation ol the Aus- 
tralian species. Aust rodaplmclla clathrata is much larger 
than .\ alrcstis (10 X 1.5 mm vs 5.4 X 2.3 mm) and 
lias two instead ol lour spiral ridges on earlv telcoconch 
whorls. 

Biogeographic remarks: The presence ol a genus 

unginalk described from the Southern Hemisphere in 
the Arabian Region max probabk be explained consid- 
ering the ellcct ol the Arabian Sea upwelling. During 
summer the coastlines ol Yemen and Oman art* aliected 
bv the strong Southwest Monsoon, which blows warm 
surlacc water ollshore causing its replacement bv deep, 
colder oceanic water. Sheppard et al. (1002) discussed 
somt* ol the more significant consequences that derive 
I rom this event. Among other elleets. strong upwelling 
in tropical regions inhibits coral reel growth and induces 
the* development ol macroalgal communities ol a tem- 
perate rather than tropical nature*. Thus, the occurrence 
in the Arabian Sea ol species ol Pcklouia. a kelp genus 
otherwise found onlv in the southern hemisphere* Xus- 


tralia New Xe*aland and South Africa). is re*ct ignizeel as 
probabk resulting from the* lower watt*r temperatures 
and nutrient input associates! with upwelling. Tlie au- 
thors also suggested the possibility that the cold up- 
welling water, bv inhibiting n*ci growth, max act as an 
ecological barrier restricting the recruitment ol main 
tropical groups in tlie* Bed Sea and the Persian Cull It 
st*(*ms possible* that larvae* ol species ol Austroilaplmclla 
max have* lounel in the Arabian Peninsula cnx ironmental 
conditions favorable* t e > metamorphosis. Sheppard et al. 
(1002) also noted that the upwelling effects mav also be 
strong along the Somali coastline. X possible example 
supporting this view is the occurrence oil Mogadiscio ol 
Pscudcxomilus jiiscoapicatus Morassi, 1007. a species 
belonging to a genus known otherwise onlv Irom South 
Xlriea, southern, and eastern Xnstralia. 

Anst rodaplmclla i/cmcnnisis difh*rs Irom all othe*rs 
species assigned to the genus \ust rodaplmclla in pro- 
toconch morphology (paucispiral instead ol miiltispiral . 
Tliis dillerence is generally regarded as indicative* ol two 
different types ol developmental strategies. i. (*.. non- 
planktntrophie rersus planktotropliic development. 
However, it is generally agreed that different types oi 
final dispiTsal max develop in species ol the same ge- 
nus, so that a species with a paucispiral protoconch docs 
not necessitate inclusion in a genus separate Irom that 
including .species wit 1 1 multispiral protoconehs Bonehet, 
1000 ). 

X number ol enxironmental lactors associated both to 
geographic* and climatic factors (such for example* geo- 
graphic isolations, temperature changes, enstatie, and sa- 
linity changes), mav act in promoting loss ol planktotro- 
phx Planktotropliic species have a prolonged larval lilt* 
and are* theivfore more exposed to physical and biolog- 
ical factors increasing larva] mortalitv rate's ( Hi nil rill. 
1990V Acquisition ol Iccithotropliic or “direct larval de- 
velopment max thereloiv lx* an e*cological adaptation la- 
vorablv se*leet(*d in ivlativelx hostile cmironmiuits char- 
aet(*ri/e*d bv climatic lluetuations i Oliverio. 1006). The* 
dramatic (‘limatic* changes in tlie Arabian Peninsula that 
purticularh affected the Re*d Sea and the (hill ol Xdrn 
during the khiaternarv. and tin* continued strong season- 
il temperature lluetuations related to upwelling condi- 
tions are factors that probabk induced, and mav still be 
inducing non- planktotropliic lanal development. 
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